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Abstract 



Method and apparatus for implementing cell-animation-looking colors as an example of non-photo- 
realistic rendering in three-dimensional model plot processing. Perspective transformations and light 
source calculations are carried out for a polygon of the three-dimensional model. Then, the luminosity of 
each apex of the polygon is calculated. In addition, the color for plotting the polygon is calculated for 
each of the luminosity ranges defined in advance. Alternatively, the colors for plotting may be calculated 
and stored in advance. Then, one of the luminosity range is selected from the luminosity ranges defined 
in advance. If the luminosity range of each pixel inside the polygon lies within the luminosity range 
selected, the pixel is plotted in the color for plotting corresponding to the luminosity range selected. By 
repeatedly performing these operations, a cell-animation-looking image is generated 
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* NOTICES * 

Japan Patent Office is not responsibl for any 
damages caused by the us of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1 ] The rendering method which carries out the rendering of the solid model which is characterized by providing 
the following, and which has been arranged in a virtual space and consisted of two or more polygons. Lightness is the 
1st step which the level division is carried out in the fixed range, computes the color for every lightness level in the 
aforementioned polygon based on the color beforehand set as each criteria lightness and the aforementioned polygon 
which were beforehand matched with each lightness level, and is matched with each lightness level. The 2nd step 
which chooses every one lightness level from two or more lightness level with which criteria lightness was matched 
beforehand respectively, Whenever lightness level is chosen at the 2nd step of the above, based on the lightness 
beforehand set up to each peak of the aforementioned polygon, the lightness in each pixel position inside the 
aforementioned polygon is calculated. The 3rd step which draws the pixel concerned by the color matched with the 
lightness level chosen at the 2nd step of the above in the 1st step of the above only when the lightness in each pixel 
position concerned was within the limits of the lightness corresponding to the lightness level by which selection was 
carried out [ aforementioned ]. 

[Claim 2] The rendering method which carries out the rendering of the solid model which is characterized by providing 
the following, and which has been arranged in a virtual space and consisted of two or more polygons. Lightness is the 
1st step which chooses every one lightness level from two or more lightness level with which the level division is 
carried out in the fixed range, and criteria lightness was matched beforehand respectively. Whenever lightness level is 
chosen at the 1st step of the above, based on the lightness beforehand set up to each peak of the aforementioned 
polygon, the lightness in each pixel position inside the aforementioned polygon is calculated. The 2nd step which 
draws the pixel concerned by the color based on the color beforehand set as the criteria lightness and the 
aforementioned polygon corresponding to the lightness level by which selection was carried out [ aforementioned ] 
only when the lightness in each pixel position concerned was within the limits of the lightness corresponding to the 
lightness level by which selection was carried out [ aforementioned ]. 

[Claim 3] Whenever lightness level is chosen at the 1st step of the above, the 3rd step which calculates the color based 
on the color beforehand set as the criteria lightness and the aforementioned polygon corresponding to the lightness 
level by which selection was carried out [ aforementioned ] is included further. The 2nd step of the above calculates the 
lightness in each pixel position inside the aforementioned polygon based on the lightness beforehand set up to each 
peak of the aforementioned polygon. The rendering method according to claim 2 characterized by being the step which 
draws the pixel concerned by the color calculated in the 3rd step of the above only when the lightness in each pixel 
position concerned is within the limits of the lightness corresponding to the lightness level by which selection was 
carried out [ aforementioned ]. 

[Claim 4] In the 1 st step of the above, choose lightness level from high lightness level one [ at a time ], and it sets to 
the 2nd step of the above. By measuring the lower limit of the lightness corresponding to the lightness level by which 
selection was carried out [ aforementioned ], and the lightness in each aforementioned pixel position, and comparing Z 
value of the pixel position concerned with corresponding Z value stored in Z-uffer The rendering method according to 
claim 2 characterized by judging whether it is within the limits of the lightness corresponding to the lightness level by 
which selection of the lightness in each aforementioned pixel position was carried out [ aforementioned ]. 
[Claim 5] The rendering method according to claim 2 which draws the lightness in each peak of the aforementioned 
polygon by light source calculation to the aforementioned solid model before the 1st step of the above, and is 
characterized by including the 5th step to set up further. 

[Claim 6] The rendering method according to claim 5 characterized by the 5th step of the above being a step which 
draws and sets up the lightness of each peak of the aforementioned polygon based on the normal vector and light 
source information on each peak. 
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u ■ a- f^i a ;m 9 that the 1st step of the above is characterized by being the step 
[Claim 7] The rendering method according to ^^^^^^^ beforehand, 
which chooses every one lightness level from ^ Jg^^^te solid model which is characterized by providing 
[Claim 8] Rendering equipment which carries £2 ™ {tw > or more polygons. Lightness is the 

the following, and which has been ?^ " »^ fi ^^^« the color for every lightness level in the 
1st means which the level divtston is ^.^^S^gSS lightness and the aforementioned polygon 
aforementioned polygon based on die "^brix^* ^ ma tched S each lightness level. 2nd means to 
which were beforehand matched with ^^^^^^^Lk criteria lioness was matched 
choose every one lightness level from two or more lightness leveiwiui * based on me lightness 

beforehand respectively, Whenever lightness ^^^^^^^Tpixd position inside the 
beforehand set up to each peak of the f^*^^^ concerned by the color matched with the lightness 
aforementioned polygon is catenated. 3rd means to , drawtoe when the lighmess in each pixel 

me following, and which has been arranged in a v^pace an [ ™™^> , d with ^ me leve , division is 
selection means to choose every one lightness level ^J^^Xd^tively. Whenever lightness level is 
carried out in the fixed range, and criteria set up to each peak of the 

chosen by the aforementioned selection ™^ S ^ is calculated. A 

aforementioned polygon the lighmess "^^^^.SStte color beforehand set as the criteria lightness and 
drawing means to draw the pixel ^^^^r^T^ti selection was carried out [ aforementioned ] 

*1y^ 

lightness level by which selection was earned out [ a{oTe ™™ tl ° n ™ ^ dd which has bee n arranged in a virtual 
[C 8 laim 10] Stored the program for carrying ; ou t to »^ £^ reading is possible, the 
space and consisted rf^^W^SSd out in the fixed range, and it is based on the 
aforementioned program ^ e 3 eve \ d ™^ f^ c h cXa lightness and the aforementioned polygon which 
aforementioned computer at the co or beforehand set as each ^rUena g for { 

were beforehand matched by each hghtoess ; level. The st step wmcn p one hghtness 

the aforementioned polygon, and is ma tched widi e ^^^ w 'J^ hed beforehand respectively, Whenever 
level from two or more lightness level with which m *™JJ*^Xws beforehand set up to each peak of the 
lightness level is chosen at the 2nd step of the above, based o ^J^J^oned polygon is calculated. Only 
aforementioned polygon, the lighmess in each pixel P^"** ^ZT^Zs corresponding to the lightness 
when the lightness in each pixel V^ ^^^^^ ^dium which is characterized by being a 
level by which selection was earned ^^^^I^^Z color matched with the lightness level 
program for performing the 3rd step which draws ^J^dto which computer reading is possible, 
chosen at the 2nd step of the above in the 1st s ^^^ofSe »Ud model which has been arranged in a virtual 
[Claim 11] Stored the program for carrying ou ^SSSn which computer reading is possible, the 

space and consisted of two or more P 0, 3^i^J~?^Sta« level from two or more lightness level by 
aforementioned program The 1st step which chooses every^ one h ^ was respect ively 
which the level division of the lightness is cm***** J™ is chosen at the 1st step of the 

matched beforehand with the polygon, the lightness in each pixel 

above, based on the Hghtoess beforehand set up to each peaK oi ine a concemed 1S 

position inside the aforementioned polygon is a ^f^^^^w^e C tion was carried out 
within the limits of the lightness c0 * es P°^ for performing the 2nd step which 

[ aforementioned ] The record medium which is J * criteria lightness and the 

draws the pixel concemed by the color ^^^^^^^ canSd out [ aforementioned ] and 
aforementioned polygon corresponding to the lightness level oy 

in which computer reading is possible. fnramm ti nn e^ comnuter at the 1 st step of the above, the 

[Claim 12] Whenever lightness level is chosen as toe ^^^^ calculates the color based on the 
aforementioned program It is a progr ^J>^3^SS£^P^ corresponding to the lightness level by 
color beforehand set as the catena lightoes J^ig^sSrfS above calculates the lightness in each pixel 
which selection was earned out [ f^^^^^bJ^ set up to each peak of the 

aS^ 
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the limits of the lightness corresponding to the lightness levei oy 

and in which computer reading according to ^SL^teStom high lightness level one [ at a time ], and it sets to 
[Claim 13] In the 1st step of the above, choo el^s level ^ to ^ Hghtness x , by which 

me 2nd step of the above. By measuring Ihe lower hm tof fte hg pixel posi tion, and comparing Z 

selection was carried out [ aforementioned ] stored in Z -uffer The record medium which is 

value of the pixel position concerned Wlt *'^^^ corresponding to the lightness level by which 

taking thl aforementioned computer V^^J^S^^ -odeTbefore the 1 st step of the above, 
aforementioned polygon by light source , calcu ™ x { is possi ble. 

and is set up and in which computer "* din S ^ solid model which has been arranged in a 

[Claim 15] It is game equipment which carries out *e r endenng oi n ^ ^ concerned 

vlSspace ^consisted of two or more is made to execute, and in 

from the'record medium which ^^^^S^^^ML division of the lightness is carried out in the 
which computer reading is possible, the aforementioned program 1 n d each critena hghtness and 

fixed ranS and it is based on the aforementioned computer f^J^.^^^ The 1 st function which computes 
t aforSted polygon which were beforehand matched b r «* Ughtness level , The 2nd 

Z color for every lightness level in the aforemenhoned l»tWJ^ » m ate n ^ ^ 

E which chooL every one lightness ^^^^^^tocdon of the above, based on the 
matched beforehand respectively » ^^^g^^S^ the lightness in each pixel position inside the 
lightness beforehand set up to each peak of the afor ™™r*™J e ^ b ' making the 3rd function which draws the 
aforementioned polygon is calculated. G™W»£ Induction of the above by the st 

pixel concerned by the color matched **** concemed is ^ ' ** ° f 

taction of the above carry out only when the hghtaess m e*a p P ^ aforementione d ]. 
lightness corresponding to the lightness of the soUd mo del which has been arranged in a 

[Claim 16] It is game equipment which came out n * e re " d ^f °\ t has the means whic h reads the program concerned 
virtual space and consisted of two or more polygons. A computer " ™ . made to execute , and in 

froTme'record medium which I^SS^^^^ ^ ^ ^ T ST fixed 
which computer reading is possib le. ^^K, division of the lightness is earned out in the fixed 
lightness level from two or more lightness level by _ which 1 me _ie aforementi oned computer, Whenever 

ange, and criteria lightness was respectively ^ atch .^ j n , 

Hghtness level is chosen by the f rementl ° a ^^ aforementioned polygon is calculated, Only 

aforementioned polygon, the lightness in each pixel P^™^ of the lightness corresponding to the lightness 
when the lightness in each pixel positi on cone emed ;™ n J a ^ characterized by making the drawing 

level by which selection was carried out [ f^^J^TX beforehand set as the criteria lightness and 
function which draws the pixel concerned y 0 ^ e uSeitvel by which selection was carried out [ aforementioned ] 
the aforementioned polygon corresponding to the lightness y 

carrv out v u ^ out the rendering of the solid model which is characterized by providing the 

[Claim 17] Game equipment which carries out .* e r ^^ d ° consisted of tw0 or more polygons. Computer. The 
following, and which has been arranged in V^^^^ which stored the program which the 
means which reads the program concerned f 0 ^*^™^^ readin g is possible. According to the program by 
aforementioned computer is made to ex <^ < ^^^ nffss is the 1st means which the level division is 
which reading appearance was earned out [ level fa the afore mentioned polygon based on the 

carried out in the fixed range, computes the co ^ r /^27eStioned polygon which were beforehand matched wi h 
color beforehand set as each critena ^^^^^^^^d^ every one lightness level from two 
each lightness level, and is matched with ^h hghtness respectively according to the program by 
o morfhghtness level with which ^ a level is chosen by the 2nd means of 

which reading appearance was earned out [ f*^™ttaWwas carri ^ out [ aforementioned ] Based on the 

1 btt&tttt»^&*«~~^'* fa * 
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position concerned was within the limits of the lightness corresponding to the lightness level by which selection was 
carried out [ aforementioned ], 

[Claim 18] Game equipment which carries out the rendering of the solid model which is characterized by providing the 
following, and which has been arranged in a virtual space and consisted of two or more polygons. Computer. The 
means which reads the program concerned from the record medium which stored the program which the 
aforementioned computer is made to execute, and in which computer reading is possible. According to the program by 
which reading appearance was carried out [ aforementioned ], lightness is a selection means to choose every one 
lightness level from two or more lightness level with which the level division is carried out in the fixed range, and 
criteria lightness was matched beforehand respectively. Whenever lightness level is chosen with the aforementioned 
selection means according to the program by which reading appearance was carried out [ aforementioned ] Based on 
the lightness in each peak of the aforementioned polygon, the lightness in each pixel position inside the 
aforementioned polygon is calculated. A drawing means to draw the pixel concerned by the color based on the color 
beforehand set as the criteria lightness and the aforementioned polygon corresponding to the lightness level by which 
selection was carried out [ aforementioned ] only when the lightness in each pixel position concerned was within the 
limits of the lightness corresponding to the lightness level by which selection was carried out [ aforementioned ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the record medium which stored the method, 
the equipment, and the rendering program which carry out the rendering of the solid model in a virtual space and in 
which computer reading is possible. 
[0002] 

[Description of the Prior Art] In recent years, the technology about computer graphics (CG) has accomplished rapid 
progress. How does many of CG technology currently studied perform a more realistic rendering? A more realistic 
picture is increasingly expressed by such technology. 
[0003] 

[Problem(s) to be Solved by the Invention] However, while these realistic rendering technology is used, in recent 
years, technology which generates the non-reality-rendering of the handwriting style (non-photorealistic rendering), 
i.e., a picture, by CG is also desired. 

[0004] For example, cell animation (eel animation.) It is called cell animation below. In setting and creating the picture 
of a state with various characters by human being f s hand, big trouble starts. However, it is because the trouble can be 
sharply decreased if these pictures can generate by CG. 

[0005] Therefore, the purpose of this invention is offering the record medium which stored the rendering method, the 
equipment, and the rendering program for realizing coloring of a cell animation tone as an example of a non-reality- 
rendering and in which computer reading is possible. 
[0006] 

[Means for Solving the Problem] The rendering method which carries out the rendering of the solid model concerning 
the 1st mode of this invention which has been arranged in a virtual space and consisted of two or more polygons The 
1st step which calculates the 1st lightness distribution to the field where a polygon should be drawn based on the 
lightness beforehand set up to each peak of a polygon for every polygon, The 2nd lightness distribution replaced with 
the typical lightness which the level division of the lightness is carried out in the fixed range, and typical lightness is 
assigned to each level, and was able to assign the 1st lightness distribution calculated at the 1st step for every level of 
lightness, A classification-by-color cloth is generated based on the color beforehand set as the polygon, and the 2nd 
step which draws a polygon with the classification-by-color cloth concerned is included. 

[0007] Since a classification-by-color cloth is generated from the lightness distribution of the 2nd of the few number of 
level as compared with the 1st lightness distribution calculated by technique, such as gouraud shading, by this, for 
example, poor coating of a cell animation tone is realizable. 

[0008] The rendering method concerning the 2nd mode of this invention The 1 st step which chooses every one 
lightness level from two or more lightness level (for example, lightness range in the form of operation) with which the 
level division of the lightness is carried out in the fixed range, and criteria lightness was matched beforehand 
respectively, Whenever lightness level is chosen at the 1st step, based on the lightness beforehand set up to each peak 
of a polygon, the lightness in each pixel position inside a polygon is calculated. Only when the lightness in each pixel 
position concerned is within the limits of the lightness corresponding to the selected lightness level, the 2nd step which 
draws the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresponding to the selected lightness level is included. 

[0009] Although it will be painted by the color based on criteria lightness to a part of polygon if the 1 st and 2nd steps 
are performed only once, if only the number of lightness level repeats the 1st and 2nd steps, coloring will be given by 
the color based on corresponding criteria lightness for two or more lightness level of every by which the interior of a 
polygon was defined beforehand. That is, poor coating of a cell animation tone is realizable. 
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rOOIOl Whenever lightness level is chosen at the 1st step described in the top in the 2nd mode of this invention The 3rd 

mwmmmm- 

and can also use ^^^g^^te^ set up beforehand It is also possible to consider as the step which 
set up or a P^^,? 0 ^^'SXf 2 or 3 beforehand defined in the 1st step furthermore 

invention which has been arranged in a virtual space and consisted of two « "^P^Sd^ fte lightness beforehand 
calculate the 1 st lightness distribution to the field where ^^^^^^^^ lightness 
set up to each peak of a polygon for every polygon, The ^^^r^^L^ is assigned to each level, 

the polygon corresponding to the sel ected lightness ^ concerning the 1st of this invention, and the 

set as the polygon, and draws a polygon with the classificatoon-by-color 

which chooses 
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the fixed range, and critena fights was ffigXtfE?-* 
level is chosen at die 1st step, based on the ''^f^ *f5SSn each pixel position concerned is within the 
pixel position inside a polygon is calculated. Onhy when te t ghm e» n each p^ P ^ ^ ^ 

such as CD-ROM, a floppy disk, « tmemory ^^5™*^ by making to program stored ma 
by me rendering equipment descnbed in the top ™ * e m int0 aVvare product, with equ.pment, it 

record meflium or storage read mto a Furthermore, the graphics technology of 

S the program concerning the 6th mode of fltis invention can apply the deflation described about 

the 2nd mode of this invention rpn< 4 P rina of the solid model which is furthermore applied to the 7th 

[0021] The game equipment ^™ ^SXaf' ace and consisted of two or more polygons has the 

mode of this invention, and which has to^™!* stored the program which a computer and a 
means which reads the program concerned from *e record J»w calculation function which 

computer are made to execute, and in ^^^X^^^^ based ° n the ***** ^ 
calculates the 1st lightness distribution to the ^^wa » , The 2nd lightness 

the program is beforehand set as ^^^^^^KfSe lightness is carried out in the fixed range, 
distribution replaced with the typical lightness which ^e level div sion o & distribution calculated by the 
and typical lightness is assigned to each eve and ^^^ ^ generated based on the color 

[0^^ 

program concerned from the record medium which stored the gjw which chooses every one lightness level 
execute, and in which computer reading is ^^^^0^ is carried out in the range with fixed 
from two or more lightness level with which the level «^ion 01 me p ^ . , Whenever lightness level is 
lightness at the computer, and criteria lightness was in each P ixel 

chosen by the optional feature, based on ^^^^^^2 concerned is within the limits of the 
inside a polygon is calculated. ^^J^^^^t^^ which draws the pixel concerned by the 

concerned from the record medium which ^^g^^aSSate the 1st lightness distribution to the field 
and in which computer reading is possible A ^^^^j?^ beforehand set up to each peak of a polygon 
where the aforementioned polygon sh ° u1 ^ the level division of the lightness is 

according to the read program for every ^^^^to tlch level A classification-by-color cloth is 

concerned. from me record medium which stored the program which makes 

[0024] The means which reads the P^J^^^^SX 10th mode of this invention, and in wh.ch 
a computer and a computer perform the 9^^^^^^ level from two or more lightness level 
computer reading is possible, A selection ^^^^J^gft and criteria lightness was respectively 
with which the level division of^f^^^^^S^^ is chosen with a selection means 
matched beforehand according to the read program, the lightness in each pixel position 

According to the read program Based on the lightness in each in the Umits of the 
LsTde a polygon is calculated. Only the pixel concerned by the color 

srxt?o g ri£ 
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fteTa .SSS ^ Z Tata pSt 10! of a computer contains the data-processing section 103 

r00271 The data-processing section 1 03 executes the program stored on HDD 1 07 or CD RUM l > t lncwuing^. 
ROM etc and controls a computer 1000. Memory 105 is the work area of the data-processmg sect on 103. HDD107 
tea *ra»e regTfor saving a program and data. When it is being directed that the program 
me dSfoSng section fos'performs a sound output, the sound processing sechon 109 ,n.en>rets the d.rechons, 

— gto^edra^ 

t£E!PS£%££S£ ^ttemoed. ,n addition, me status signal from a frame buffer 2, 3 is 
mSimrbt^Joi'section 201 of the graphics operation section 1 1 1 receives through the internal bus 1 19, and 



™«7fo efamrie the data-processing section 103 uses the information about the position the eolor, and the light 
gutted, the following processings are carried out within the graph.cs operation sect.on 111. 
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[00341 The bus control section 201 which received the drawing instruction outputs an instruction to the geometric 
operation part 207. The geometric operation part 207 carries out transparent transformation and light source 
cSuon and calculates the coordinate value (Z value is included) and color in a screen coordinate system of each 
vertex o Wangle polygon. The geometric operation part 207 outputs this calculation result to the triangle drawing 
processing 2n 205 The triangle drawing processing section 205 calculates the coordinate value Z va ue is 
ES S color in each pixel inside a triangle polygon using the coordinate value (Z vafo e is inc ud color in 
each vertex of a triangle polygon. Furthermore, the triangle drawing processing section 205 outouts the coordinate 
value (Z value is included) and color in each ofthis pixel to the pixel i color processing section 209. 
M035 The pixel color processing section 209 reads the present Z value of the pixel concerned from Z-uffer 21 and 
compares whh Z value outputted from the triangle drawing processing section 205. If outputted Z value is smaller than 
toZ^rtZ value, the pixel color processing section 209 stores outputted Z value in the storage location in Z-uffer 
2U ^ponding to the pixel concerned, and stores the color of the pixel concerned in the storage location in the 
frame buffer 213 corresponding to the coordinate value of the pixel concerned. 
r00361 The form of each operation shown below is carried out by computer shown in dliwingl • 
0037 1 ExpSn the outline of the form 1 of operation ofthis invention to the primary form of operation using the 
functional block diagram of drawing 3 . With the form 1 of operation, the light source calculation section 400, the 
Snes c^SSoWelightness range table 430, the color calculation section 420 for drawing, the 
kh ness entrv section 440, and the drawing section 450 containing the lightness comparator 455 are included. 
ffi?toS5?^e calculation section 400 performs transparent transformation on a screen about each peak of the 
polygon in to solid model arranged for example, in virtual three-dimensions space, and performs light source 
calculation about each peak of the polygon by which transparent transformation was earned out. Ligh ^ource 
calculation calculates shading (brightness) produced with the imagination beam of light emitted from the light source. 
Next foe lightness calculation section 410 calculates lightness from foe color in each peak of the polygon which foe 
SsoSce calculation section 400 calculated. Usually, since the light source calculation section 400 calculates foe 
color in a p!bG system, the lightness calculation section 410 carries out YIQ conversion of this RGB, and searches for 
LiehtnessY The lightness in each peak ofthis polygon is outputted to the drawing section 450. 
m039] On foe ofoer hand, the lightness range table 430 is prepared in the form 1 of operation. This lightness range 
able 430 is a table like drawing 4 . That is, a threshold and criteria lightness are set as cntena lightness 0.25 and three 
stages leveO to foe ^criteriTlightness 0.50 and foe threshold 0.00 on the table used as the pair here to the cntena 
Xess 0 75 and the threshold 0.5 to the threshold 0.75. In addition, lightness shall take the values from 0 to 1 here. 
sSdtotiwi of ihe range by not a threshold but the upper limit and the minimum is sufficient (for example, refer to 
SSnWnh referenced this lightness range table 430, the color calculation section 420 
the color for drawing corresponding to each threshold. The color for drawing conesponding to each threshold is 
emulated I using foe Information on the color beforehand set as the criteria lightness and each polygon corresponding to 
ati^eSd Thl color calculation section 420 for drawing outputs the calculated color for drawing to the drawing 

m04m The lightness entry section 440 chooses one threshold of the lightness range table 430, and sets it as the drawing 
ection 450 fvery one lShtoess entry section 440 is set up in an order from the top, when using a lightness range table 
430 hL foawing 4 as it if When the range by not a threshold but the upper limit and the minimum is specified, 

«*— in a fW in Stfon 410 

polygon by interpolating foe lightness in each peak of foe polygon outputted from the lightness calculation section 410. 

SSid in the triangle drawing processing section 205 of drawing 2 . The algorithm or the 

algorithm of phong shading ofgouraud shading is sufficient as foe method of interpolation. 

KlAnfo the lightness comparator 455 compares the lightness in each ofthis pixel with foe threshold which the 

gJS^ sefup, and with [ foe lightness in a pixel ] a threshold [ more than ] the pixeT concerned ,s 

drawn in the color for drawing based on the criteria lightness corresponding to this threshold. With [ the hghtoess in a 

oixd l a threshold [ under ], this pixel is not drawn in this stage. Drawing processing including this companson 

p oce sing fs perfoS in he pixel color processing section 209 of drawing 2 . If the lightness entry section 440 sets 

u S foe ^eTholds of foe lightness range table 430 and the drawing section 450 F~ * «» JJ*^ 

polygon conesponding to it, the interior of a polygon will be distinguished with foe example of drawing 4 by the three- 

r00431 Although it is unclear since the color for drawing is beforehand calculated in the processing described in the 
on in ^niHof the ^upper processing The Hghtoess (lightness distribution in a polygon) in each pixel is replaced with 
S^SS^Sl 1 JJtness range to which the lightness belongs (the 2nd lightness distnbution 
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in a polygon generated). It is substantially [ as the processing which draws in the color for drawing (classification-by- 
color cloth in a polygon) generated from the color beforehand set as the polygon, and its criteria lightness ] the same. 
[0044] In addition, in using a lightness range table 430 like drawing 4 as it is, hidden surface elimination by Z-uffer is 
further needed. For example, if drawing 4 is followed, since the lightness or more of 0.75 is also 0.5 or more and 0.0 or 
more, it will be for setting up the upper limit of the lightness range so that the color for drawing may not be applied in 
piles. With [ the lightness of a certain pixel ] 0.75 [ or more ], this pixel is drawn in the color for drawing 
corresponding to this threshold 0.75, and Z value of the pixel is memorized by Z-uffer. 

[0045] Although it is compared with Z value of the same pixel which Z value of the pixel concerned is read from Z- 
uffer, and tends to write in when a threshold is set to 0.5, since they are the same, naturally the color for drawing 
corresponding to a threshold 0.5 is not written in a frame buffer about the pixel. The same is said of the threshold 0.0. 
[0046] Moreover, the lightness in the peak of a polygon and the pixel inside a polygon is dealt with as attribute value 
of the color (RGB) alpha usually used as transparency. Usually, since alpha value is defined in 0-255, what doubled 
lightness 255 is actually used for attribute value alpha. Therefore, the threshold (an upper limit and lower limit) of the 
lightness range table 430 may be a value of the range of 0-255. 
[0047] Next, the processing flow about the form 1 of operation is explained. 

The processing flow of the whole form 1 of operation is shown in [whole processing flow] drawing 5 , A start of 
processing sets up the state in a virtual space first (Step S2). When this changes the position of a view, change the 
position of the light source, a solid model is moved or a solid model is transformed, it is processing which changes the 
state in a virtual space according to it. Next, solid model drawing processing in the form 1 of operation is carried out 
(Step S3). This is explained in detail using drawi ng 6 . And these steps S2 and S3 are repeated till a processing end 
(StepS4). 

[0048] [Solid model drawing processing] explains the flow of solid model drawing processing of the form 1 of 
operation using drawing 6 . First, initial setting is performed (Step S23). In this initial setting, the lightness range table 
(for example, drawing 4 or drawing 9 ) corresponding to a solid model is acquired. Next, transparent transformation 
and light source calculation are performed to a polygon with the solid model (Step S25). Transparent transformation 
changes the coordinate value of each peak of the polygon of a world-coordinate system into the coordinate value in a 
screen coordinate system. Light source calculation calculates shading (brightness) produced with the imagination beam 
of light emitted from the light source. 

[0049] In addition, there is two technique in light source calculation in this invention. (A) It is the technique of not 
taking into consideration the color of the technique and the (B) material in consideration of the color of the material 
defined as the polygon. In (A), it calculates by the following formulas. 
Equation 1] 



Pnl 
P«2 



LightMatrtx 



Nnz 



f Pnr ] 






( PnO) 


Png 




LCohrMatrix 


Pnl 


{Pnbj 




\ j 


{Pnlj 



f Cnr > 




f Pnr 0 


0 


\ 


(Mr) 




Cng 




0 Png 


0 




Mg 


(1) 


{Cnb, 




{ 0 0 


Pnb 


/ 


{Mb) 





[0050] In addition, n of PnO, Pnl, Pn2, Nnx, Nny, Nnz, Pnr, Png, Pnb, Cnr, Cng, and Cnb shows the n-th peak, x 
components of a normal [ in / the n-th peak / in Nnx ], y component of a normal / in / the n-th peak / in Nny ], and Nnz 
are z components of the normal in the n-th peak. LightMatrix is a matrix made by the normalization light source 
vector, and shows below the case where the parallel light source can be defined to three. Moreover, LColorMatrix has 
as a component the color of the beam of light emitted from the light source, and shows below the case where the light 
source can be defined to three. M means the color of the material of a polygon and rgb shows the component. The 
outputs in (A) are Cnr, Cng, and Cnb. 
[Equation 2] 



LightMatrix— 



Lor L<ty L(b > 
^ Lfe Ljy L& 



Page 7 of 13 



(2) 



LColorMatrtx- 



LCcfc LCi^ LC2g 
k L Co* L Cu LCji ; 



(3) 



[0051] In addition, LOx, LOy, and LOz are the components of the normalization light source vector 0, Llx, Lly, and 
Liz are the components of the normalization light source vector 1, and L2x, L2y, and L2z are the components of the 
normalization light source vector 2. Moreover, LCOr, LCOg, and LCOb of the color of the beam of light of the light 
source vector 0 are components, LClr, LClg, and LClb of the color of the beam of light of the light source vector 1 
are components, and LC2r, LC2g, and LC2b of the color of the beam of light of the beam-of-light vector 2 are 
components. In addition, each component of a color takes the value between 0.0 and 1.0. For example, it becomes the 
following matrices, in accepting it light source 0, existing and using the white light at the angle of 45 degrees to a XYZ 
shaft. 

[Equation 3] 



LightMatrix= 



0.5773 0.5773 0.5773 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 



(4) 



LColorMatrix— 



( 1.0000 0.0000 0,0000 ^ 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 



(5) 



[0052] Moreover, in (B), it calculates by the following formulas, 
[Equation 4] 
f PnO^ f 



p«i 

P«2 



LtghtMatrix 



( T> > 

rnr 




r N 


r 


P«0 > 


Png 




LColorMatrix 




Pfil 






I j 




Pw2 J 



(6) 



[0053] Naturally the results of two formulas differ and are right. [ of the calculation result of (A) ] However, (B) is 
compared with (A), and since there is little computational complexity, it can accelerate processing. In addition, the 
quality of a picture does not usually change. 

[0054] Next, the lightness in each peak of a polygon is calculated (Step S27). YIQ conversion is performed in 
calculation of lightness. When it asks for the color in the peak by the technique of of (A) described in the top, it 
calculates by the following formulas. 
[Equation 5] 



Yn=(0. 



.299 0.587 0.114 



' Cnr^ 
Cng 
Cnb 



(7) 



[0055] When it asks for the color in the peak by the technique of of (B) described in the top, it calculates by the 
following formulas. 
[Equation 6] 

' Pw * 
P«£ (8) 



Y/i=( 0.299 0.587 0.114 ) 



Pnb 



[0056] In addition, the matrix containing the numeric value is the 1st line of 3x3 matrices for the conversion to YIQ 
from RGB. 3x3 matrices (transformation matrix) are shown below by way of precaution. 
[Equation 7] 
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( 0.299 0.587 0.114 
0.596 -0.274 0.322 
0.212 -0.523 0.311 



(9> 



[0057] The data structure of the solid model before transparent transformation is shown in drawing 7 ■ Drawing 7 (a) is 
the data structure of a solid model, and a triangle polygon has it by N all. A three square shape each polygon has the 
color (YIQ) and three vertex data indexes (IDX) of a material, as shown in drawin g 7 (b). Although it has the color of a 
material by the YIQ system here, you may have by the RGB system. If the peak data IDX are used, the information 
about the peak can be acquired from the peak data table shown in drawing 7 (c). 

[0058] The normal vector (Nnx, Nny, Nnz) is remembered to be the three-dimensions coordinate (Pnx, Pny, Pnz) of 
the peak concerned for every peak data IDX by the peak data table (n is a peak number). If transparent transformation 
is performed, the data structure of a triangle polygon will change. The thing corresponding to drawing.? (b) is shown in 
drawing 8 . The coordinate value (x y, z) in a screen coordinate system, the color (r, g, b) in the peak concerned, and 
alpha value will be memorized for every peak. The lightness calculated at Step S27 to the field which memorizes this 
alpha value is memorized. Moreover, although explained in detail below, when the triangle drawing processing section 
205 processes, three vertices store the color for drawing corresponding to the lightness range in a color (r, g, b). In 
addition, although the range of lightness is 0.0 to 1 .0, since alpha value is the integer of 0 to 255, it uses the thing 
which is lightness as an alpha value and which was doubled 255. 

[0059] Then, it returns to drawing 6 and a processing flow is explained. The color for drawing of a polygon is 
calculated after Step S27 (Step S29). The color for drawing of a polygon is calculated from the color of the criteria 
lightness corresponding to each lightness range stored in the lightness range table, and the polygon concerned. For 
example, when the color of a polygon is held as a color of a YIQ system, only IQ is used among YIQ(s) and it 
calculates by the following formulas using each criteria lightness Tn. 
Equation 8] 



C'nr} ( 1.000 0.956 0.621 VTa) 



C'ng 
Crib 



1.000 -0.272 -0.647 
1.000 -1.105 L702 



I 

Q 



(10) 



[0060] If there is three criteria lightness Tn (Tl, T2, T3), three colors for drawing can be found. In addition, when the 
color of a polygon is not held as a color of a YIQ system (i.e., when holding as a color of a RGB system), calculation 
changed into YIQ from RGB by the transformation matrix shown in the top is performed. Moreover, although 
calculation results differ, the following calculation is performed when the color for drawing needs to be calculated at 
high speed. 
Equation 9] 

f CJnr > Cm,} 



Q'nr 
C'ng 
C'nb 



Mr 
Mg 
Mb 



(1 1) 



[0061] M is a meaning called the color of the material of a polygon. Although calculation results differ and some 
quality of image also differs by two upper formulas, a picture with the second almost same direction can be acquired at 
high speed. 

[0062] Next, the lightness range of a lightness range table is chosen (Step S3 1). In addition, although the lightness 
range table shown in drawing 4 is used with the form of this operation, a lightness range table like d rawin g 9 can also 
be used. Drawing 9 shows the example of the table on which the lightness range was specified by the upper limit and 
the minimum. That is, criteria lightness 0.25 is set up to the criteria lightness 0.50, and the upper limit 0.49 and 
minimum 0.00 of the lightness range to the criteria lightness 0.75, and the upper limit 0.74 and minimum 0.50 of the 
lightness range to the upper limit 1.00 and minimum 0.75 of the lightness range. When using such a lightness range 
table, the lightness range containing an upper limit and a minimum can be chosen at random, and can be set up. 
However, drawi ng 9 shows the case of the effective computer to the 2nd place of a small number. The lightness range 
is chosen as the upper shell turn of drawing. 9 when comparison with two lightness values of the lightness of each 
pixel, an upper limit, and a minimum cannot carry out easily in lightness comparison processing in which it explains 
below. And it will process only by the lower limit in this case. 

[0063] Then, the lightness (lightness distribution in a polygon) in each pixel inside the polygon concerned is calculated 
by interpolating the lightness in the peak of this polygon. Although the color of the peak is also interpolated, the result 
is the same, even if it interpolates the three peaks, since it is the same color for drawing. And if the lightness in the 
pixel concerned is selected lightness within the limits, it will draw in the color for drawing corresponding to the 
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. ,« tm S33 ^ The triangle drawing processing section 205 in taring! carries out 

selected lightness range ^^^^^^^mg section 209 carries out comparison processing of 
SS^lSS 33- -SS within L limits. They are repeated until it processes these 

benluT^^ 

lightness is done so. . ... j,.™.,, 4 a threshold 0.75 is chosen first. And the 

[0065] For example, when there ts a ltgh mess rouble hke jnduded) of each 
tiangle drawing processing section ^^^^^^Z^^i the 1 ghtness and the coordinate (Z 
vertex of a polygon by the instruct™ fix,™ 1 the Wa-proces 2l £ J£ ^ „ ^ color for 

SvafceandZva,^^ 

color of the pixel. ri . ith r lightness ] 0.75 [ or more ], the color for 

[0067] drawing of this polygon ^^J^^^^^Stbi^^ polygon 602, are shown in dmwing AO 
drawing is written in Two ^^^^{$^^^^1 is set as 0.0, and 1 .0 and 1 .0. 
(a). Each lightness of the vertices PI 1, PW, and I P13^ or i toe rag P yg ^ QQ ^ Q u ig ^ 5 d 

moreover, each lightness of the vertices P21 P22 and P23 o t the ^ang p^ yg ^ ^ . g fa ^ three 

1 0 If processing described in the top is earned out, it will be painted imo P 

square shape each polygon in the color for processing sec tion 205 calculates the lightness and the 

[00681 Next, a threshold 0.5 is chosen. And the triangle drawing proce ss g data-processing section 203. 

Ordinate (Z value is included) of each pixel inside a ^^^^^ pmaa l g section 209 
Z value and Z value of the pixel ^stored m Z-uffer ^JjJ^L from the data-processing section 203, and 

pr^sS^ 

color of the pixel. . . fi , . f i; e htness 1.0-0.5 in the color for drawing 

[0069] If Z-uffer 21 1 is not used it wdl ^J^^^^^fS^ lightness field, since Z value calculated by 

corresponding to a threshold 0 5 like toMIttiflto Abo* ^ 5 « ™. 8 ^ mesp0Dd ^ to a threshold 0.5 is not 

calculation is the same as Z value ^£^^ x ?^% shown in drawingiO (c), it is painted in a 

written [ field / 0.75 or more lightness ] ma fiwtaK ff'JTL. J 75 or more lightness field. 

different color for drawing by the field ^f^^^^^te^ 0.0 similarly to tawing H . Each 

[0070] The example of d^ingi ^fj^^^^^S^^ * "* » OA and 10 and 1.0 

lightness of the vertices PI 1,1 " 2 >^ ™ of of Mfe triangle polygon 602 - 0.0 and 0. - it is set as 5 and 

moreover, each lightness of die vertices P21 ^J^ 0 ™, the threshold of lightness. [ i.e., ] In this way, a 

1 .0 The number, 0.5 and 0.75, surrounded by - ftc it wi n be painted in the color for drawing. 

three square shape each polygon will be divided into three fields, and ^ it wi p p3 ^ p33 rf ^ 

[0071] The result of gouraud shading is sh ^» • J^^A lightness of the vertices P41, P42, and 

Iriangle polygon 61 1 in drawing.12 is set » OA ^"^i^St is the lightness of each vertex is the same as 
P43 of the mangle polygon 612 » 0.0 and 0. it s se i ^ However, only as for the boundary of the 

the triangle polygons 601 and 602 shown in ^OO^^^V- ™ » ch y m with interpolation 
classified field, at gouraud ^^y^^^^^S^^md it has become a cell animation ton* 
smoothly. That is, it turns out that ^^t^SumSZ range table may not be 0.0. In order to lose the 

0.0 by the last repeat, and Steps S31 and S33 are .earned out. s3?) ^ th 
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of a cell — „ tone now. Furthermore, since these processings ear, be performed a. high speed by computer, i, ea„ 

However, a solid model is divided rnto ^/^^JS^I'S, can consider making it 2 or 3 
category of the. The lightness range of numbers co <^^ 1 J^^ mta jn step S35 of drawing.6 only 
according to actual cell animation. However smce , the number „ ^f ^^eh [ two or more ] number 
^!£Z^Z£5%X^^ increases, processing wi„ become slow and wd, 

fw5] 2. Unlike the gestal, 1 of operation, A.,** 2 ^^^^^S,^^, 
beforehand rather man eakula.es the color rfor *^ « ESZ what was necessaty was jus. 

processing speed will become quid, .from the geaalt 1 of operationTince it had calculated from the 
1 rronne M o"gT ^.SE^M^ r^ge * is necessary ,o ho,d me color 
^ZrSiiTA table £^ 3 . Wtth me gestalt 2 of 
[0076] The functional block dtagram ofth ^gottdt 2 . °P^°™ ^™ section sTo the lightness range table 530, 

«e^ 

of a polygon 0 (COlr, C'Olg, COlb). C™^^^]^^ S CoLJpond to the 1st lightness range of a 
corresponding to the 3rd lightness range of a t polygon 0 (C .^CTOg . W ^ P ndi t0 me 2n d 

polygon N-l (C(N-l)lr, C(N-1) lg, C(JM) U* the ^^^^X ^-1^1) 3g, C(N-1) 
lightness range of a polygon N-l (C(N-l)2r, MM uzg,^i , > 

SH^e^ 

CD-ROM 1 3 1 or HDD 1 07. h~,«„™«,t transformation on a screen about each peak of the 

[0079] The light source calculation section 500 performs ™ d per f orms light source 

polygon in the solid model arranged for ^^^^^^ZS^mU. Ne § xt, the lightness 
calculation about each peak of the polygon ^^"^ polygon wh ich the light source 
calculation section 510 calculates Lightness Y ^^^^^1 is 0 £tputted to the drawing section 550. 
calculation section 500 calculated. The High gessin e ch peak ^ lightness entry section 540 chooses one 
For example, when a lightness range table 530 like MfflgiUS prep , £ ^ ^ 

threshold ofthe lightness range table 530 from ? calculat * d by interpolating the 

[0080] In the drawing section 550, the lightness in ^^^J^^^ 510. Here, Z value in each pixel 
ightness in each peak ofthe polygon outputted from ^^^^S,^ is performed in the triangle 
inside a polygon is also calculated by interpola ting 2 : value o f ^ p^. ™ ^ P ^ concemed was 

drawing processing section 205 of drawing 2 And ^^Z^*™™ Z ^ z value 

calculated with interpolation from the ^.^^^^ tto^^hS threshold which the lightness 
which the lightness comparator 555 compared ^^^^^^ from Z-uffer, and was calculated by 
entry section 540 set up, and took out the present £ ^J^g^SSig to this threshold, 
interpolation, the pixel concerned is *wn m the color for ^^^J^ or the presen t Z value was 
[0081] When the lightness in a pixel is beyond Z ^^^^ processing including this comparison 
calculated with interpolation it does not draw ^^^^J^J^ lightness entry section 540 sets 
processing is performed in the pixel color V^^^^^SS^n 550 Processes all the pixels in a 

p!ly^ 

[0012] As long as it was shown in [whole ^^^^^^^ £ S2, 
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Step S29 of drawing 6 replaced Step S59 of drawing 14 . That is with ™^™^and the processing which 
drawing was calculated in drawing 6 each time, since it ^ff^^^^T^ £ needed Moreover, the 

transformation and light source cirfculafio^ « P-*S2 nd SmTm^allnTnsTdaation of the color of the 

^; r ,,ei, tt 

concerned is read (Step S59). lne ugntness range u » » of drawing 4 will be chosen and set up in an 

drawing corresponding to the ^,^SS H X Passing section 209 carries out 

«>- «eps S61 and S63 about ajllighnress ™«cs (Step ^ a 
[0087] Z-uffer 21 1 is used together at Step S63. When , ^S££*c lightness and the coordinate (Z value is 
s chosen first. And the triangle drawmg ^^^S^idk. 203, and the lightness and the 
included) of each vertex of a polygon by the matrucfion tan to data P^™«^ valu ;„f me pixel stored in Z- 

coordinate (Z value is ^^^^^^^^^ *" d *" °f ° f * 

offer 2 1 1 of the pixel which the pixel color pneemni .see f interpolation are compared, 

pixel by the instruction fiom the data-processing action 203 and was J*""" J J called for by 
[0088] If Z value of the pixel which the lightness of aptxel pressing section 209 will write 

nterpolation is smaller than Z value of the pixdf «or^ in ^"^^Ste of the pixel. Next, a threshold 

r^mes"e «Lsho P ,d 0.5 of a pixel and was Md was called for by calculation 

[0089 g ] If Z value of the pixel which the Itghtnest jo J» ^» " <X^S£S«aoo 209 will write the color for 

^gt^^ 

^r^Sfi. it processes even Step S55 or S65 about all ^JS^^ 1 ^^ 
Ulygons of a solid model ^pS&lK^SS-- at high speed by computer, it can 

of a cell animation tone now. Furthermore, since u farther accelerated from the gestalt 1 of operation, 
draw on real time. Especially the ges talt I of operation i ,s ^« ^Uhe processing which calculates me color for 

Eg^C£sC^~ 

carries out after Step S3 1 , you may cany out in pjdlelm Step S3 u calculation by YIQ conversion at Step 
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, • • u^fvin inversion do not use it, when the routine which 

me data of the peak of a polygon and generate fce date of pixel ms P y| ^ ft processmg> 
will choose and set up a lightness range which k ^different by ^ the r p y ^ ^ 2 of n 
the result is saved and you may make it use ^bou^ 1 ^formation by Step S33, although light source 
[0094] (4) What is necessary is just to perform ^^^^^ da ^ processing of the gestalt 1 of 
calculation is performed at Step S25 in by it even if the way taken out out 

operation while performing transparent ^Z^^oZ^y^lforc, computational complexity 

of the loop by Step S35 does not carry out ^^~ t Xs t is f he sar ne also with the gestalt 2 of operation, 
can be reduced if it performs to the timing of Step 825. About ™ s > calculated beforehand and 

0^95] (5) Although the color for drawing correspond rng to Ihe bg» «« , of operation m sufficie „t 

memorized with the gestalt 2 of operation any ^9^^^ it may be an option. Furthermore, you may define 
as the calculation method at this time of cal although execution speed 
the colors for drawing one by one. Since the ^J^^S^^L cha nging into colors other than the color for 

^a^ 

R/W interface of the memory card for saving urfrad ™^\\ 5 since this invention is not related to direct 

[0098] Moreover, CD-ROM131 may be ^fT^^X^s case, it is necessary to make it the dnve which 
DVD-ROM, memorv cartridges, etc. may be other record media. 

set CD-ROM drive 1 13 by the corresponding medium ^ computer program> lt 1S 

[0099] Furthermore, although the above ^^^^Zi^m of the equipment of exclusive use or 
possible to mount only with the ^ ul Pf^ r ^ circuitry. The thing which are expressed w lt h each 

electronic circuitries, such as a computer POSW""^ ^^uipment may be constituted for every function and 
step of drawing 5 and drawing 6 , 01 r drawing J4 ^^^Xlso considered in that case. . 
equipment is constituted for every those parts or those ^mbinanon he form of ope ration, this 

H As mentioned above, although this invention ^^^TaS can be suitably changed in the range 
nvention is not limited to the form of the * b <> ve - men ^ above-mentioned implementation 

whkh does not deviate from the summary. For ^^^^S^^x into a platform, this invention may 
described the case where this invention ^^^^^^SbL Making a Personal Digital Assistant, 
realize a home video game machine an ^arcade ^g^dSSng on the case, is also considered, 
a car-navigation system, etc. into ^^^^^^ limited to the form offered by record media, 
[0101] Moreover, the program or data for realizing ™ s ™enuo data for reahzmg th 

through a communication line 141. . , 5 me examp i e 0 f i display of the picture at 

101021 When not using this invention for [example ot display] ™— J. ft ^ of a polygon is shown. For 

S toe of interpolating the color of each , pixel , in a polygon ^ ~° ^ J.,,,, ,„ . person, applies 
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16 is shown in drawingj_7 . Here, it is set as criteria lightness 0.60 and two stages to the criteria lightness 0.75 and the 
threshold 0 to the threshold 0.3125. It turns out that it is distinguished with two steps of lightness, is drawing 16 the 
face of the ear neighborhood of the face of the person of a picture center section to a person, and applying it to right- 
hand side unlike drawing 15 . 

[0103] The picture of a cell animation tone can be acquired by using the algorithm of this invention. In this invention, 
since processing in which compare alpha value and the lightness range which store lightness in the case of the writing 
to a frame buffer, and the write-in propriety of the predetermined color for drawing is judged is only performed too 
much, it changes simply the conventional technology generating a picture like drawin g 15 , or generating a picture like 
drawing 16 with the algorithm of this invention. Moreover, in drawing cell animation by human being's hand, big 
trouble starts creating the picture of a state with various characters. Moreover, in the game as which the game character 
of a cell animation tone is displayed, the picture of the character from not much many angles cannot be created for the 
same reason. However, if this invention is used, the picture of the cell animation tone in many states can be acquired 
easily, and the trouble can be decreased sharply. 
[0104] 

[Effect of the Invention] As mentioned above, since it was made for the color in a polygon to become settled according 
to the typical lightness assigned to the level of lightness according to the record medium which stored the rendering 
method, the equipment, and the rendering program of this invention and in which computer reading is possible, 
coloring of a cell animation tone is realizable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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S2xf7 y-ea«snftflifi lunette* i -y 

SU ££&B£fiUftcfctt3iKgWffift^3nfci& 



-1- 



(2) 



»«F»3 2 3 1 0 2 9^ 



Sb^;UtCjhtft,-r§a^g(Dii!HrtT'S)5^^<D^, flute 

ttf*3l3] flutes 1 7f7/fBMU^«?n 

■f 3$g 3 X-r -y £>fc##, 
flutes 2X7^7^ 

fcS-^tflllBJKi; J>OrtSP<0«B^ffiSH:*5«t«WS 

flutes 3 Xt" -y :/»cfc^T»m*nfcfe-C!!§EBjl5%8i 
3 Xx -y 7"T»& 3 C t 1" 5 tfsinii 2 tBB© 

[M^J54] flutes lXx>y7KH3V>T\ 

flutes 2 X^^lC^T, 

miawis nfcw* u^i/K^jc-r * waoTBffl t flu 

ie^B^(4Htcfctf 5 B& t *Jt« t J.oSKB^{4H 
f*<: fcte* fluffi^B^fiEfitfe^SWA^tuES 

wb-t s c t « t -r «n mm 2 tes© y 

immm 5 ] flutes 1 X-r -y TUXflufc, flute* U =r>co 
JUciDSimu larTSfil 5 Xx-y 7*2 

t ««rtt t -r 2 1 ess© u > u > y» a. 

[11*56] flutem5X-r-y^ 

5 C i: It&Wl t ? S tSSf&K 5 fE«<D U > ^ y > if 15 ffio 
7 ] flutem 1 Xt -y yt\ 

g U^I/fcBRT S Xf -y ^T-fc 5 C t £4#B t ? 5 II 

bsh:-j£<o«bt u^;i/»(t*nr*3 o , ss^a 
^»R3estifcfe»c«^^T, flute* y 

6, -o-roH^b^^iiR-r?,m2?si:. 
«rtESB2#jat * owai/^MiWsnssic, guts 



:3tfl3fe*y dr>ort9P©»iiJRffl«Kfi»t*W«ftW- 
*u^i/te»(S-r*M*oKHrt^»**i^o*, flute 

* 9 WJS#^P>tlfcfeT-^KB^«r»B-r 5ffS 3 

sMEa«#a»c * DWSU'^i'Wa^snsftk:, flute 

r3tfluIB* y =f>OrtfflJO#BilSffiBli:S3tf 

six^;ncm-r5WSoi!Bp«3-efe5^-&(oai, flute 
20 mR-stutma. u^;wc»jsf *s*wsRt«wa# y 

:JVK*fc«te*nfcfete»^<fe?3KfiJIS*«B-9- 

>T-^?tifcj5:{*t7 :r yi/^U'>^y >?-rzrzib(D7 
D^A*«»bfc, r/vtf^-^s!**t)5jflg^te^ 

Bute7°n^A(i, flute3>tfa-^tc. 

50 ;nc^46»fs#tt p>nfts*^wgRD*flute# y ^'vtc 
^feta^^nfcfeica-^v^T, flute* y dr^cfettsw 

1 Xf7^t, 

6, -0^0B^aix-<;l/^^-r§^2Xx-y7 P i:, 
flutes 2 Xf -y T'T^S i/^l/jWW?«n*«h:, flute 
#y d><D&m&lCftLX : ?ibmz.2nT^Z>W&KM 

■^tflufe* y Jvort»©»B«ffl»te*j»JswB*«- 
^ a^;i/fc^-rswa<ofi5HrtT*fes^o*. flute 

S2Xx-yyr-SS3?nfcB^au^;Wcfluffi^ 1 X-r-y 
7"{C ^T^JSfrf if 6 nfcfeT 3 ^H*^}a®-r 4 £ 3 
XT-y^t, 

%Hfi S * * fc»©7n y 7 i» T * * c 4: -T 

50 flu-te^o^-Mi, flute^yea-^tc. 



-2- 



5 

fflSMl Xfy^T?SBfil^MI , l»i«tl4«t, mite 
#yn>©&m£fc#LT^&K/££ftT^3WgfcS 

C> 

Hiiiem l ^•r-yy-PM*b"^;l/*'aS?*ns«lc, buIB 

© a > if a - * K#8l ?> pjfil &f BfliSifto 

I e^li^ffiE *3 It 3 B£g i: % tfctt L fio £ & iBXtiMi 

•r 5 c t tc £ t) , tm&mmft&icisttzm&tfimEM 

[BMK9I1 4] f&fBl/cj^Atf, tuEa>e^-^ 

tf n - 0 5Jfi6&tB§f!!®tto 

3>tf;i-2£: < 



(3) ^313 2 3 1 0 2 9*f 

6 

±*)»(S(*^6*lfcft-eaKiilR«r}tBi-r*!B3«ft 

t, 

3>fcfJ.-:$?£, 

n > tf a- ? tt*«i 0 RTI£&fBSj«<*fr 6 SK^a 
J>O=&KjaK:*tf6WS»c«r3*t0BB#y^>Ol*3» 

3 y \t a -zmm. k> *smmmmfofr ^ s mc7u^=y 

50 *ffitt#tbSftfc7ay7i»lctEoT, 



-3- 



7 

& l/"C;l/*a«W SMI 2 ^ g t , 

mm nrzw&u^Mcmzm i #st<fc o*re;ttwe> 

3 V K a - ZmmL t) BIfl648E»«t(**» & SK^n ^ 5 

W & tift*W»OW*b^*»6, -ofoflSl/^* 
WW**!***, 

ft W*(P!Sfc:*3*flME# U :J:/©rtW©#liilSffiHK 
feW * UHftfcfHS u iiSi&iliiftftgic fe * BJ?gtf iiu 

**rr a c a £ * ?- Ags 0 

[000 1] 
[0002] 

(co »cBM-*a««aia[4Ji#*a8*j , Ti,^*o em 

[0003] 

b>£'y (non-photorealistic renderin 



(4) ^ffl3 2 3 1 029f 

S 

[0 0 0 4] fflJ^{f-b;l/7-^— V (eel animatio 
n„ WT-b^l/T^y i:*-5o ) IcfcVT, 

tltf, *©^»***fc*'>S-e*C fc#T?£3fr&T' 
[0 0 0 5] cfc^T^fgBJ^gfityJ, 

[0 0 0 6] 

n/c sti* t r b > u v y -r * u > 9 v > v-h m 

££S#$!*. fcSI 2 <9f8fi#*J jH 'J zTvfc^i&Sfct 
2ftfcfttlc«^Tft#^££fi)cU SKfe#*t , 4« 

y =f yzt&wtzm 2 xf7 yt^t^ 

[0 0 0 7] CftfC<fc»3{RJ*Cf 2"— P— • ->x— r-f > 
^fO#ffiK J: 9ft)i**l*» 1 OBIS^Wc it LT'> 

*o>o 

30 [ooo 8] ^m<omzommcm^u>9v>9ys 

^IjRtSSlXf'^t, SlXf'^fflSI/ 
tMfflJ^h**!;:. *y :J>©£]Hj<SK:»LT*» 
R3e*nTU^*WftK»c5td<y=r><OrtfflJO«HBjRtt 

few * B^a^it© ^K^H^tsstc few * mm 

[0009] mi Rtfm 2 7.x -y 1 Hfc WUff "T n 

o»»ta»)is«tf, *yj>rt»«, ^to^s^nfc 
nftowsu^i/cTktc, »e-r*»Pw*c»-3< ft 

O^fcffi 0 *!65i-r * c i: T» t So 
[0 0 10] *5gBJ©^2©.^fil»Cfel,^Ttf, ±T-M$^ 
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9 

^Tnmznrc&v^wmmttmm? s x^ 7t?z 

[0 0 1 1] *f%W<D%iZ<DmmiC}S^TlZ. ± 

±T^fc|g 2 XT7 7%, ^UT7 T'TjMIR^ 
n/iB^S l^/HcftJStttf 6 ttfcfe£\ £ttf;:BJ!g 

/cfefc S-3' < fe t L T 11^ ii^^JSiiiiT SXf-y'/tt 
%£ti>"im?$>Z>o £tc, m 1 Xx^ytcfeV^T, i€ 
U^gU^Ufr^BJigl^/l'* 1 O-fojglRU 

mm^mnzmt z>w yTicmmzftrcttfc-tzzm 
m £ txrcwm u<mc mitt z m&<omm z ** 
[0012] tfc, ±T-KE^/-=m i *7-";-nmic. $ 

'J rJycD&ffi.SlcfcttSBSg*. jxft^TVWiS-f Sft 
igftWc,J:9j»ffiU IS^£Jg5Xir-y7' , ;&£c>tc-§' 

Kmrnmicm^r mm u ts^rr 5 x^ yxii* u 

S^Itet J: 0 mm? £ X-f ? « C 1 1 oJtgt 5 

[0 0 13] $e.lc±-C s KE^fc^ 1 Xf7 7^ ^feS 
«$nf; 2X« 3£DB3g^;l/^P,< — D-ToB^it^ 

■t/i7-*Ti* 2xa 3&.rmo^ife>nr^^c tit 
[0014] *nnjxDm3<Dmmcmz>. ss&naic 

fiO&U^Mcftgto&RJlgtffiJ t> M5T ^tlTfc D , it 
B^SK J; OfWSftfciS 1 OB^g»^^B^gcDU^;l/ 
ftKWDSTStifc WfiK » IT »* ft JS 2 ©Wi 



(5) WWIB3 2 3 1 0 2 9^ 

10 

[0 0 15] $fc*H^©^4<D®«»C^5U'>^y> 

[0 0 16] *5gW©fglRtfm2<Dffi«lC&SUV^ 
u > y ^ffi fC fc 1 1 4 # X f- y ^ 3 > tf a - ^ tC Hf T $ 
■esc tic At), ±T-^/tU>^"U>^ffii:IBI^O 

[0 0 17] ^OSSOSttCffii, fi2B3EmrtU: 

©m 1 oB^g»?p%f+g-r?.m 1 xf-yyi:, wstf- 
^fjosT&nrfeo, mixx-yyTi+gc^nfe^i 

[0018] %rc*mw<Dm6<Dmmc&2>\s>jfv> 

^JSiil-?.^ 2 Xt -y 7 5 i:^lltT$-a-2.fcft£DyD ^"7 

[0 0 19] *«WOJB5Rtfa6 0»«K«*rn^ 
{flMCD-ROM, 7n-ykf-rwXi', ^ 
50 *U*-h';-y->\ ^t'J, ^-F-r-f X*fc2©!ES 
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II 

iiiengsic «m« s n« r a ^5 a% 3 v a - * til 

icEflJ, Sgsfrf S c i: 5 CfcS. 2?>lc, 3 

yea-*&H©^-F?x7£fflV->T<:<D7 , D?7A 

©^77^7^ fc: * * J: 5 1 4 *o 

[002 0] lft^OS6«!:IS7 , D^7A 

[00 2 1] S&E*«W<0S7O)g«C«4, <SS£ 

3 v tr a - * ss&® o Ritg^t mm&fr b^mratr? 

tt, 3>kfa-*U:, ^y^ftfc, ^U^XOSM 

So 

[0 0 2 2] tfc*»tB©SS8©««fcffSy-A*ai 
LT/n^Att, 3>tfi-^G, ^g(i-S<73S5H 

•J<fet , SKB**Jiii , r*»H««i:*SI«S«*« 0 
[002 3] *6t*«woa9o«*K«*y-i»* 



(6) ^I32 3 1 02 9t 

[0 0 2 4] *£91<a2 1 0O!i«lfc:«*y-A»B 
tt, 3>fcfa-*i:, 3>ifa-*K:*ff«**^n^ 

[0 0 2 5] 

* • 7°a^"vA^StT-t?>3>tfa-^ l 0 0 0<D—m 

%m 1 K7jk? 0 3>lfa-? 1 0 0 0tt3>tfa-^* 
#10 1 fc^/uTfct), C^rJ^tfa-^f* 1 0 1 
Ci, ^(OrtgC/^T. 1 1 9fcg^£ft/"cMgjQlI8|5l 0 
3, ^t'J 10 5, A-Kf-fX* • K7^7*HDD 1 

jo 0 7, u-^vFjaagpi o 9, ^77-r asanas i 

1 1, CD-ROMF7^7l 1 3, iH'>?-7i 
-XI 1 5, St>V>^-7x-Xg|5l 1 7£#t?o 

[0 0 2 6] C<^>3ytfa-^*# 1 0 1 ©-y-^VKffi 
SS15 1 0 9tt7.e-*--e*S-9-*7V FtiiTJ^Sl 2 5 

y57w<y^xsasgi5i i utmmm^t^m 
7m.mi 2 ltcsi^nn^. sfc, cd-romf 

y-fy\ 1 3t(iCD-ROMl 3 1 £^«U#5 0 il 
i^>^-7i-X 1 1 5 -y h 7-^7 1 5 1 fciiff 
4 I^LTSiK-rSo -<>*-7x-Xg|5 1 1 

40 7 icteAT^e i 6 i tfii^tm^o 

[oo 2 7] asarasBi o 3«, cpu-f-ROMfci: 

HDD 1 0 7-f>C D-ROM 1 3 1 ±\Z®W}2 
titc7ci?~7l*%m'<7L. 3>kfa-^ 1 0 0 oowm 
*'17?o ^«'Jl0 5tt, mW&m&l 0 3©7-f X 
y77?$>5o HDD 10 714, 7°a A-f-r-**® 
#-T«.fci6(DfSftfS^T*$.?)„ ^7VF5ftaSi5l 0 9 

50 ^rtH^-r^o 
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[00 2 8] y57-r-y*X«]S»l 1 1 tt, iMMtfl 
SB 1 0 3*>6ffi*Sft*lffflMl^tetieoT, «^B 1 

2 loa^iBffifca^Rifctooffl^ai^-rao c 

D-ROMK7^7l 1311, CD-ROM 1 3 1 ±<D 
^O^AatfT— **W*Urt"o iHt>f >*-7x- 
iifligftl 4 l«r:ftLT*y h7-^ l 5 

-7i-7Sf 1 1 7 tf\ A*SB 1 6 1 frt>(0\f}** 
^'JlOSic^U MJVA3V1 0 3#*n*fi¥»?L 

WAlf CD-ROM 1 3 1 lCi2«£ftTV£o -f" IT, 

c©yo ^ hRu^*- $ iznnmc cd-rom 

>f 71 1 3tCcfci9M^m^tlT, *-fcU 1 0 5lcn-F 

$ns 0 VMwm&i o 3t^^y 1 o sicn-nsn 

+BW*r-*a^^u i o 5tcieit^ni)o ^7^ 
* 1 1 1 immmmsi 1 0 3 frbomuntrtt 

[0030] mm 1 iz^nrzif^y>f ytxmmsi 
y^xtosgpi 1 rtffi/^i 1 9 tv^ow*)* 

ff^/USJW2 0 1 „ ^XM«8P2 0 1 fc-r— 
t)*5*ff ■5*<5T»[»eP2 0 7atf=fcJB«H«yi«2 

0 5, =ftjglSBiffiaffi2 0 SA^o-r-^SSej-fto 
«l**»f *K*t;l/*5--«BI»2 0 9, &Wm(D 

ffl*nsz^77 2 1 1 x Rtfe^-feji/a^-ayiffi 

2 0 9^6©*^iBffifflr--**3B*ft'r*7U-A • ^ 
777 2 1 3 fc£r&# 0 &*5, • ^7772 1 

3^?>o*^fi^(i, gf>»ii 2 1 tcm±j^n^o 

[00 3 1] ^7-Y y^MLSlWl i lo/^was 

2 o ni. iawjaagp 1 o 3*&aa*nfc«iiift** 

1 1 1 rtO^{5J^ffgP2 0 7Xtt=ft»»B«yi»2 0 

stcai^-r^o i^aotn »ffl«*»2 0 7Xfc* 

HftJB&Hfflgffl^ 0 5 0fflA?:rt»/^ 1 1 9*^1 
T**>J 1 0 5fCffi*T3/c#^^*UT?o ^ft® 
*«2 0 7«\ ffi«£& ttSltl^ DIE, *MK*« 

o«ww»««irr* 0 «raa«»2 0 7tt, m®mn 
[0032] =ftjB»Hia3»2o 5«. =ft«#u=r 

2 0 9«, =ft«aiiBjBa«B2 0 5*^a-rs=ft»# 

M7772 1 3tcS^H»*Stiityo ccDS, Z^v 
77 2 1 ]*«fflLTBffi»5S*f*5o *«BTH:» 



(7) Rflt^3 2 3 1 0 2 

14 

ic. Hft^fi5iS5aagP2 0 5tfaWB*STo«*=ft 

*5-«yi»2 09a. c<oa«^-fi«Hrt-i?**« 

*©j&fcfcl*£fe£7U-A^y77 2 1 3 

om^^ttBfc feat § j>ls* t ussf § 0 

[0 0 3 3] W*tf, iHSiaaSKl 0 3*, 

1 1 1 ft-vmrnztiZo 

[0 0 3 4] «SiS^«:S<lLft/^X»JffllBB2 0 1 JitS* 

^*«ra»w85 2 0 7tctb^Ti>o ftra»gff2 o i 

to atffettw-rso »<5j»*»2 07 » % ccofus 
»**=ft«jsia«iaw2 0 5tcffi±i-r^o =ft«i8B 

fit (z«**crt atffi*ffl^T, =ft»#y=rvrt« 

«6lC* =ft»JfSBK!H»2 0 5«* CGteBJRlC 
*5tf£«Stt (Z«*#tr) atfft*tf^-fe^*9-ffl 

asp 2 0 9tcm^"r^o 

[0 0 3 5] tf*-b;I/*5— «a»2 0 9tt, Z^77 
7 2 1 1 A^6aKB*©Sft«>Z«[*tt*taLT, 

»B»iBffla»2 0 s^sffi^ffnfczttfcjtK-rso 
Lx tfi**n^zffl^ffi<oz«cfc0'j>4tfntf. tr* 

•fe;l/*7-ffll»2 0 9tt, m*3nrc ZfllSSKH* 
^j£t§Z^777 2 1 1 rt(DfE«ffiBU:l&#iU IS 
30 KB*©ffi««£ttJS'r*7U-i* • ^777 2 1 3rt 
©KBffififc SRBJR^fefctttt-r « o 
[0 0 3 6] \X?\C7tt&%M<DmgAZ. B 1 tc^^tl 

[0 0 3 7] 1. |gffi<07g£l 

0 0, 0^Sltg^4 1 0, WSffiffif—TVM 3 0. JS 

iafflfei+»a5 4 2 0, RitinK«4 4 0. Rwm 

mm 4 5 5*«€r«IB»4 5 OZ^tSo 
40 [0 0 3 8] JtiSftWSB 4 008, 0J*ff fia=*7C^ 
rate: EH s n ft r ;1/ © * U ^ 

a) *itiw-««>oT««o B^sitsa5 4 1 0 

tt, 3t«ttW»4 0 0)WH-|ILfc#U JvOftBljfitfi 
»*ft*6BB**IW-r*. 5i«)t«fW»4 0 0«R 
BG*fc*tt*fe*ttirr*©T, W«»*W4 1 0 8 
COR G B^Y I QIilT0MY^?)o CO*U 
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So 

[0039] nffi<D&mifc*s^r&, m&mm 

T'fcLtlMBO. 7 5fCttLT«W§gO. 7 5, Lf 
UMBO. SlcttLTSWSfiO. 5 0, L^VMIO. 0 

oicttLxmmji&o. 2 5t=mm cu^w icss 

hSk<D£t"So L£W§Tii&<, ±RBRtrFfEfc:<fc 
Bx-7;i/4 3 0*#8aur. fiSBfflfiftBEfflU 2 

5 o^m^-rso 

[0 0 4 0] H&|QBH£8IM 4 Ott. BJSiEfflx-a 
;V4 3 0t0 1OOLt^t?:IS?bt, BaHfflU 5 0 lc 
WlJ£?% q «B*«!HRffi»4 4 0«\ i4^d;3^M 
«3Bt- ^4 3 0**<OSS««-r**|^tett±*>6 

[00 4 1] ffi®g|54 5 Wfi«»ffl5 4 1 0^6£b 

HfflagP2 o 5TfT^nso «Mto75-jCtt, y-o- • 

[0 0 4 2] fLT, CO&BJfcfcfctfSWB^WfilE 
4 0*»SLfcb*V^«fc*WRittt»4 5 
5 tftfctt Is t»Li*c6*« BMW L * l >««± T-fe 
titf, c©L*v^«te»«-r«SWIi*U:»r3<aHiffl 

ft-e3KB**»B-r*o feLiastefctjswa^L* 

Wi*iST&*Uf. coBJRfccoSlfc^ttJfflBLft 

ji/^^—SB t men2 o 9T^ft>nSo 9§&kbkb£8h 4 

Otf^glgBx-^lM 3 0<D£T<0 LtWSlco^T 
WEU *tlte»J6LT«li»4 5 0*«*y^yrtO± 

[0 0 4 3] ±TSB^fc»iTtt^«)Saifflft«« 

ttw«nT^*o"e#*t)ti:<^ ±o«yi«, #b 
*»cfe»sws c#y J>te*tt*w«»*) #*<o9i 
ww« omen k: w«-r * mmn& t n * & * 6 n 
(*y j>*c»t*SB2ow*»#3V4«*n) , #y 



(8) MM! 3 2 3 1 0 2 9^ 

[0 0 4 4] &*5, B4 0J:5*WSIEBt-^1'4 3 

«naffi£M»2:fts 0 «*«H4t«e*«, o. 7 
5jaJtfcv^ws«o. 5«±no. ow±Tt$>s 

^6, fifeTJIBfflfe^5n%^cfc5ic^SffiB^± 

7 5W±T*tltf, COLtvMiO. 7 5^JSt§S 

70 ^TtCfgtg^nSo 

[00 4 5] L#H»P0. 5k:4^ft«&lc^ MSIS 

L#VM®0. O^Ot^TfelRlCT^So 

[0046] #y=f>o]ijiSRtf#y=fvn«o 

(RGB) <OBttffifcLTflfcD»frn*o ilUfa 

20 «tto-2 5 5 ©iBBT^g^rnscDT\ nmcm&m 

JSIgBt— >01/4 3 0<DLf^fi (±(BRtfTIBffi) B 
0-2 5 5 0«5B©ffiTfcoT*>fil\> 
[0 0 4 7] 3Wc, HBBOJgjgl fco^T£>4fflg:7n- 

[i*Mi7D^] h 5 ic$m<o&t& 1 o^ftcDiaa 
So 1 fcfttjftii^-r^JiiiiJaa* 

UMTS Uf7/S3) o cn*J:oi/^TttH6*fflv^ 
[0 0 4 8] [xL*^r;WaBSaa] WiH6*fflv^ 

So s-r, *BWB**fTS Uf7ys2 3) 0 com 
^0 cm^ia4XBia9) ^EK?#-rs 0 ^oscf*^ 
(xf^s 2 5) o mmmz. mnmm&<D$vj 

fc{sawajt«k:*o*i:*»ig ess) mm?%$> 

OT^So 

[0 0 4 9] ftfe, *«Wtcfe^T)tiBtt*»c82O0 

#ffi#«*o (a) *y=r>tej6««tifc^y7^o 

e*#fl(Lfc^iiStf (B) ■7-ry7;b©&*#jSb& 
50 (A) WTOSTfHST 



(9) 



3231029^ 
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<£>o 



P«0 ' 


( ) 


r Nnx " 


Pnl 


=1 LightMatrix 


Nny 


PrU J 




{Km) 



Pnr 
Png 
Pnb 



H 



LColorMatrix 



( Cnr > 




r 


Pnr 


0 








0 


Png 






V 


0 


0 




(1) 



[0 0 5 0] £*3, PnO, Pnl, Pn2, Nnx, Nny, N 
nz, Pnr, Png, Pnb, Cnr, Cng, Cnb^On^nSg 
Offi^SLTt^o NnxttnSa<OlH^C*5^S}£*8 
CO x N nytt n # g <DlPl£tC £ ffi «*<D y J&ih 

tMatrixttiEa{k}tt«^* h;Wc<fc K>ftt>*l%>'i=j¥\T*%> 
-oT, 30lWfi«SitSSl^WTt* 
■To $/"c, L&)lorMatrixtt3t«^6«^6nS}t«<Dfe 

U rgbWO«»*Sto (A) ©**OtU*«, 
Cnr, Cng, CnbT$>£ 0 

Ett 2] 

LightMatrix— Li« Li, Lb (2) 

Lax L2y L 2r 



LColorMatrix = 



L C Or L Cb 

L Co* LCu 



LCt ^ 
LC^ 

LC24 J 



(3) 



[00 5 1] W\ Lox, Loy, LailtJEMitftM^ 

h;i/0<o^$0, Lix, Liy, LiittjESftofc*'* 

*WM<DJ«#T*D, L2x, L 2y , L2ittIESi{kttiB 

^^h;i/2 0^t^o 7t^^ h;b0cD7tS 

<oe«> LCor, LCog, LCobfcVK^TfctK 3tJS^ 
£ ^TtJgtDfe^ LCw, LCig. LCib#J*# 
T'feO. Wl/2©ftJ»<0fe«. LCzr, L 

C ?g , L C2b^JS»T*SSo £*5, feO#J5!t»ttO. 0 

[ft3] 



30 



40 



LightMatrix- 



= 0.. 



75 



0.5773 0.5773 0.5773 
.0000 0.0000 0.0000 
.0000 0.0000 0.0000 



LColorMatrix- 



(U 
- 1.I 



.0000 0.0000 0.0000 ^ 
0000 0.0000 0.0000 
0000 0.0000 0.0000 



(4) 



(5) 



[0 0 5 2] (B) ©«£KttWTOaTfMrr 
70 [»4] 



PnO 



Pnl 



= LightMatrix 



Nra: 
Nny 



f Pnr > 


/ 


Png 






V 



LColorMatrix 



Pwl 
Pn2 



(6) 



[00 5 3] 2-30tWSO<SS«a«JSftoTfe»). 
(A) ©H-SUSStflEL^. lib, (B) « (A) Kit 

[0 0 5 4] #1) rr^oSIS^lcfcttSW**^- 
WT* (Xf7^S 27) 5 BMcDg+HTHiY 1 
^fT9<, m£JC*SVZ&*±T*&'<tz (A) copier 

[&5] 



Y«=( 0.299 0.587 0.114 J Cng 
( Cnb J 



(7) 



[0055] njstfe»*ft%±^is^fc (b) <o^m 

[ft 6] 

f Pnr ^ 

Yn=f 0.299 0.587 0.114 ) Png (8) 

[0 0 5 6] &*5, ftffi<DAoTl/^fT?»J«x RGB^ 
6Y I Q^<D&t&<Drcl6<D3X3fi$l(Dmift3Vg> 
£<> S:Ofc»3x3f5W 06»ffW) *WTfc^LTfc 

[»7] 

( 0.299 0.587 0.114 ^ 

0.596 -0.274 0.322 ( 9) 

^ 0.212 -0.523 0.311 J 

[0 0 5 7] 0 7fcS^«S5^f*^f r ;^f r -^« 
afcO^TaVTo 0 7 (a) teiLW^TfriDT-Zmm 

H7 (b) tc^-TJ:-9tc, 7f'J7We (Y 1 
Q) K^-r-* ■ -f Vry** (I DX) 5:3^ 

50 KLTt^^ RGB^T'tLTV^TtSK f^f- 
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(10) 



§13 2 3 1 0 2 9^ 



19 

$ I DXfcffl^tUf, Ml (c) iC^-flESx-* • 7- 
[0 0 5 8] ll^-r-* • f— 7rt/fc»±, SESf-^ 
Pn.) fc, ffi^^h^ (Nnx, Nny, Nnz) tffEH£ 

*y jy©7*-^#jfi«affr*. 07 (b) te»j«- 

&fsmma (x, y. z) Rtfl!iR]Jb£Ea3»**fe 
(r. g, b) Ktf affifcfSlf-fSil^cfc^o £©a 

2 0 5 tfflUlfcfT a Jf^lc ti, 3 O<0]f 

( r . g, b) ctt9imKttOT«imffl&*«M 

■T?)c fcfc, WSE«0. 0fr6 l. 0<DlEHT-feSjb\ 
afiltt0^?>2 5 5©SStt?fe«^P>, a®.t\,X\*m 

[0 0 5 9] TiiH6fcMoTS&H7n-%!ftH8-r?>o 

xf^ys 2 7 comic, #u^>ofiiiiffle*ttji , r* 
(xt7ys2 9) o #v 3><ommm&n.. m&mm 

Y I Qm<D&bLT&1$LT^2>m&lCl±. Y I Q©3 
[1K8] 



20 



f c '"0 


r 











1.000 0.956 0.621 
1.000 -0.272 -0.647 
1.000 -1.105 1.702 



Tn 
I 

Q 



(10) 



r C'nr 






f Mr ^ 


C'ng 






Mg 


^ C'nb 


J 




J 



[0 0 6 0] S*WfiTn#30fe*Uf (T1, T2, T 
3) , »Ifflfttt30«S4o ft&\ #UdT>(0fe*Y 

JIJfRGB^6Y I Q^S»'f3ff'W*:it5o *fc, ft 
UT©*3ftW**153o 

[$9] 

f Mr ^ 

(11) 

[0 0 6 1] M(t1^ 'J iy<7)7f 'J 1 M 

ft*tf. -«BO**««CT«OB«*«iBk:1»*Ci: 

[0 0 6 2] ^IcWfilBH-f-^l/O^fiBSHSrgtR-r 
§ Uf7yS3 1) o &fe*HfltiO}BffiT*«0 4lc^ 
L/cWfiKH-r-y;l/%fflv>Tt^*^ B9<D<fcdft93 

THic j: DflH«BB)Wg36«nfcf—y;l/0«l«»tT 
i>fco iTftfrtK 0JBffi?H<D±|5g i . 00i:TPS0. 7 



5£»LTStWflft0. 7 5, Wm$£m<D±m0- 7 4 
kTKO. 5 5 0, BMW 

±110. 4 9^TPS0. QOlCttLTStMBKO. 2 5 
*fltte*ftT^* 0 £0*3ftWft«Br-:/;l>*«ffl 

HO 2 o^gfl £ OJt«#n*fc: ft V tt, 
70 BBfii!H*WittfH90±*>6«*ca«-r*o fit 

[0 0 6 3] lOI CO^U^V^M^CfcttSWfi 

WtoMllttlliN^lfB 2 fcfctt* Hftj&fii B«!S» 
-W2 0 9^it^ o COXfy^S3lStfS 

33^ ±row*BBfc:ov^Tffl3i-r*st?i»9Ji-r 

(Xf7^S 3 5) o 

[0064] mKif^t^frii^-wmmz o 9^±i® 

tcte, Z^7772 1 I ffl-T S C i: (c <fc t) <0J» 
itWiittfTtS. Z/^7772 l UiBBfH55(c 

[0 0 6 5] ^J^^0 4(Dcfc^ft0^jStBHx-7 , ;b^$) 

rmnmmz o 3fr&©*^fcj:o=ft»»B«i«ffl 

2 0 5S, *U=rv04HHjSlOW*JKf*« (Zfli*^ 
tr) SMBLT, *B*<D93SRtfffi« (Z{fi*#fr) 
£itj?LT*T<o ftte, 3Hj££ife*LttM10. 7 

fc&BBO&tt&nMl&fcttSo 
[0 0 6 6] iS»fi[iaS»2 0 3^6O*^cj:0lf*-b 
40 frX^-mWUZOSlt, BBOW*tL*^«0. 7 
5 £ * J±« LJILoiiBK: * 0 6ftfc*OBBO Z fl 

icttttsnfet^BJRozfiiiD/hswntf, 

*>^-5aH£|52 0 9ti7l^~^ • ^777 2 1 3lC*<D 

mm<D&ti,T, Lt^fiio. 7 5*c»jc-r*«Bfflfe 

[0 0 6 7] C<0#U JV<DffllB^«J«)TT\ ^fitf 
50 0. 7 5W±T*ntf»Bfflfe*B*ii$hS* Bl 0 
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(a) ic, Hft?g#DrrV6 0 l»ff=ft»#Ui>6 

espi k pi 2, p 1 3o*n**ft<DWg«o. 

0, 1. 0, 1. OldRSSftTi^io *fc=ft»#y 
JV6 0 2OMP2 1> P2 2, P2 3©fnftlO 
BJigteO. 0. 0. 5, 1. 0»cR£ShtV>*. ±f 

0 5 8, *u^>rt»o»Hisow«atfB« (zfssr 

#tr) *rfUrr*o iMWB31ffl2 0 3fr6O^k:ck0 
l^*/l/#^HaS8i52 0 9&. IBRCfllfikLt^fil 

ZffcZA7772 1 1 «C«m*ftfc*<Oifi*<0Z«* 
Jt«"TSo feLWOB«tfL*V^I0. 5«±tIO 

itwt-ct *)#v>t>tirzz<Dmm<Dzimz^v7T 2 1 

7—403181$ 2 0 9te:7U-A - ^^772 1 3tC^ 

[0 0 6 9] fcU Z^yyy 2 1 1 *«ffiL&l^ 
H 1 0 (b) O^-Slc, JEfil. Ofr^O. 5G>W*# 

1 iK«W«tifcZ«i:W-Wk:J:0*ii>6tifcZ«[i:a: 

2 1 3lc«t3&£*lfcV\> 0 10 (c) tc^ 
L/c£?tC> HMO. 5^60. 7 4<D«S«f:K«0. 50 
7 5«±OllWtttJlft*«irfflftA^fi*tl*o 

[00 7 0] 0 4<D0J"C\ LtWilO. OfcOV>THH; 

cfeo^itta^tTofcea^ia i i tc^f o Eli nc*5# 

SEftf*UiV6 0 1 OlM^P IK P 1 2, P 1 3 

o^n^n^g^o. o, i. o> i. oicmfezn 

TV^e £fcHftfl£#ydr>6 0 2©MP 2 K P2 

2> p2 3©fnfn«ao. o, o. 5. 1. 0 

[0 0 7 1 ] il 2l:^-n— >x-f^>^SSl^ 
^rfo 0 1 2l-c*3tJ5HftJB^UrTV6 1 1<DH/£P3 
K P3 2, P 3 3^n-?n^Sii:0. 0, 1. 
0, 1. OlcRSSttTVSo Sfc=ftJB*U=TV6 1 
2«P4K P4 2, P 4 30^n^tlOKStt 
0. 0. 0. 5. 1. 0lCgS^2ftTl/>£o ?1kt>*>& 

m&vwmzzn^tim i i fc5*Lfc=ft*#y =r> 6 

0 1M6 0 2 ^:Ir] UT*$>£ 0 LfrU y-n-i/x- 



«f»»3 2 3 1 0 2 9^ 
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tcttU 01 1 TttK»»«nfcllWOSWO*W*# 

[0 0 7 2] Wfi«!H-r-^;l/(Ogfe/h«i^TIB 

0. 0l:lTXf'^S3 lStfS3 3«rHfflTSo 
[0 0 7 3] KiWv/S 2 57^MS 3 5ST*Sit 

37) o cntc^tu iZfr^^i/o^To^y dfv^m 

[0 0 7 4] ±"P2^te*KH!H7 L -7;l/tt3i<* ; e7 ? ;l/ 
;l/^t^<o^(D^-r^yti:^ttT. ^Ofc-r^ygicliB 

^fe-^T, 2Xtt3£-f£Ci:##*&n£o IU « 

±^fc*5ftjaaf «06^>^r^ys 3 5^*5 its 
comarz c t $>&mc*jm-?&z>c su us?? 51 tie] 
[0075] 2. nm<omm2 

«l«k9fiia»S!<4«o ttfflBBlW 
-**^LT^ftlffifrofc#> *ffi^JB«2f «4#y 

[0076] mti&v&mzcom&fv m*m 1 3^ 

35 5 1 0, ffifiKlf-7;V5 3 0 % H^SI5HR^SB5 
4 0, W*JtttW5 5 5*«CrSSHffi4 5 0, &tf»ffii 

/Bftfawas 2 o*«tr 0 mmonm 1 

[0 0 7 7] J8ifflfi««l95 2 0B, mZHB4<D& 
fcO*30€)«iBfflar--**«S-rSj8»* < **o f 

#y=r>*«Nffl«**lft«ctt. ^y=f>o<osg 

1 ©BJffili5Hlc?*jS*r5 (Cow, Con. Coib) v 

3>o<om2(owmmmicftfc'?% (Co2r, c 
o2 8t Co2b) , *y d>o<Dm3<Dwmmmictti&? 
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£ (C'03r, C'o3g, C'03b) *T>6, *'JJ>N-1© 

S 1 OWfiEBtettlSTS (C'tN-nir, C'u-nu, 
C'm-uib) . #y riVN- 1 <0S2OBJlgiBffitcttJS 

(C'(N-1)2r, C'lN-Ulg, C'(N-U2b) „ jtf V 3 

C'iN-DSff, C " m-i) 3b) 3E:<£lrT§o 

[0078] mm^5 5 on. w&&m&fe&5 4 01c 

^CfCD-ROM 1 3 iXttHDD 1 0 7T*feS 0 
[0 0 7 9] Jt«ftJ»aB5 OOtt, W*tffi«e*7cffi 

»5 10tt, Jt«tW»5 0 0^fH([Lfc#U=r>O* 

&]ftSfcS5«-*i)fl«tt* »B»5 5 0fcttJ*jS*i* o #J 
*tfB4 0*3ftWJ«IEHT-:7;l/5 3 0Sffl*Snt 

^;l/5 3 0Olo©L*^«*±3^6JR3WWiLT, « 
BgP5 5 OteRSTSo 
[0 0 8 0] 5 5 Om W£fHM»5 1 0*6 

ta * s nft * u =r y o&bi^ k -5 wfi*«H t t , 

tf&zffi£:£>f+g:t~£o t©ttlttiW*ffB2<DHftJB 
»H«fta»2 0 5TfTt>n5o *LT, C0^1i^tc*5 
tfSHri^HmBRStf 5 4 0#R5£LfcL*vMiti: 
^0^jetbl5g{5 5 5 5WJtKLfioZ/^7r^6aBH 

^toiaa^ z «*» t> * l«hi k * o its a ntc zmt 

[00 8 1 ] feLB*fcfe^SWS*«L*v^«*»Xtt 
IS© Z flMtffUHk: <fc 9 It3? a tifc Z ««±t?a& 

a*«tr»affla«flw* h 2 o e * -tr/v* 5-«aa» 

2 0 9Tm>ft£ 0 ^SiEHR^«B5 4 OtfBUKffiHf* 
-7;l/5 3 0<9£TCOL€IMIICO^TK5£U ^ntc 
«^LTSi®a5 5 5 0##y:JVrt©£T<DBJlSteO^ 

T«aa*fif*.tf , #y =rvrta5*<H 4 ©mts 3«bk 

[0 0 8 2] [^<*^5aS7n-] mSlCTTsZfttcm*) 
^LT, COXf-y^S2RtfS3«r*aa»7*T»5 



(12) WffFS3 2 3 1 0 2 9^ 

ttf7^S 4) o 
[0 0 8 3] [uft^r/VJillJaa] H 1 4 lcHSS<DJB 
ffi2*Cfett53l(**f f ;l/jaii«Ba07n-«:^-ro 0 6 
tOiStt, 01 40Xf7yS 5 3<D#J}flR£c0^3 

B6<D7f'^S2 9^Bl 4©7ry^S5 9^I? 

ft*IWLTir>ftft *«OJB»2-ett^»W-*flo« 
«lt*)<OT% Xf7/S 5 3 tC&^T^HT 

Sfc, Xr^7°S 5 9tC^5^T4<yzfy£D}SBffl 

fe*tt#to^a#&B£&£o **s. ^r^yss9 
[0 0 8 4] T-aa i AZMtfomcmwt&o 
mmommivmmLrc (a) ^yzrv^sanfcv 

f'JT/l/^MtiLfcfM^ (B) vf l J7Wfe 

***u4v^ffitt*ft^?g»2^feafflorfii^**o 

[0 0 8 5] #fc, #y rf>oSM^c*5»SWfi*8t 
(Xf77S5 7) o *LTaR5Ky=f><OflSiB 
ffife^M^tBf Wf77S5 9) c 0^SS5H-r-^;V 
©WSKHSa^-r* Uf77S6 l) o ccTti^ 
40ct-9^H^SI5fflx-y;l/^^ffl'r^c^^L, 1214 
30 ®i£AMHft±fr&M*lcatt • iS^*r^> c ttc-r^o 

aK*y=fvrt«w)*iijisfc:i3»*w**wrji'r*o 

[0 0 8 6] «?• LT> aKHJISfcfett5ffl«*V JliRa 

MM^ttmtfB2fc:*»*=ft»fiSBffla»2 0 5 
^SUS-TSo »B*te*»*W«««. BJRSftfcflMM 

Brtx»»**oit«»att, «Atfif*-b/i/*9-«a 

T77S 6 5) o 
[0087] Xf7yS6 3T*te, ZA7772 1 1 % 
fiffflLTl^o 0 4cDJ:-9^B^g|[5H7 1 *-^;l/^fe-p/c 

wmm^2 o 3^6o«*ju*o=ft*J8Bffla»2 o 
#y 3>o&m&<DW&&if&m um^ts) 

**HbT, ftB*OW«SlfS« (Z«*«r) «rlt 
SLTfT<o SmagI52 0 3^e>O^iCcfc , Ptf^«t 
;i/A5-fflaffl2 0 B^oWfii: ttv^fio. 7 

^ 5 ^ ^irk® tfloiinic J: o zftttomxto z fa 
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[00 8 8] fcLB*0WS#L*i^ttO. 7 5tt±T 

2 i nc«iflsnfc*^ii*ozfli«i:D/h*^ntf, if 

ftfriiv-tiM^Z 0 9(i7U— A • n*7 77 2 1 3 

czffi**&) *tnrr* 0 e*-fe/i/*9Ht&a»2o 

[008 9] feLWROW**«b*^«0. 5tt±-ei 

i l^c^^nfc ; e^DlJ^ozffl c fcD/J^$^n^\ 

•b;l/*^-«lfflffl5 2 0 9&7U-A • ^7 7 7 2 1 3 

W7 2i nc&m*$nrczm£ftmc£*)&#> i bti 
rczmt&mw&zfrb, w&o. 7 5w±^» 

o. ofcot>r#ui*r&o 

[0 0 9 0] Wl^r^yS 5 5 7i^S 6 5ST^±T 
[0 0 9 1] 3. ^(Di&CD^Bm 

( i ) mmomm 1 £*5^*na\ ^ft^-r^ssiaafc 

StB6t^f7^S 2 5Rtf S 2 7<Dt£lC# , J rf>0 

f77S2 9*. Xf7ys 2 5XttS 2 7<0buMto 
T^s Xf7?S 2 5Rtf S 2 7 £MtTbT*ToT&, 
7f77S 3 1 OfcfclfToTfc, 7f7^S 3 1 tMi 

[0092] ( 2 ) m&<o&m l ©ji<**r/i/aiiB«ia 

*«-Tia6^fetJS^'7-^^S 2 7?^ Y 1 QgftT* 
itiSlt»^*U=f>0]l^<OBHgY*W-»-r*o Yl 



(13) <f#W£S3 2 3 1 0 2 9*1 

26 

[0093] ( 3 ) mmomm i 0fl{**7Oi/»Hffls 

^ 0 cntcoo>Tti^iio?gffi2TfeiRii:T*fei>o 
[0094] c 4 ) mm<o&m 1 ©att^r^wsajaa 
io ZTfitm 6 v f s 2 5THi, mums&vi 

je«2-cferai;T**o 

[0 0 9 5] (5) fttlt4)KJ|R2?tt. EStEHfcttJE 
J0 [00 96] (6) ffffln^K^iTOSI 

i-ea^fcSsastojBiiiTJi. SLtt^x^fisajaa (us 
wf7^S3) e>— 8R<D8iaS\ ^7>r y^xi&g 

f*^r r ;l/»iBffla±i**y'57-<'y*^ffla»i i iff 

[0 0 9 7] SftHltt-Wfft^T, «4fcSM#°r 
fllT**4o y-i*»Hft6tf, HDD 1 0 7£ 

^P^Aatff-^tCD-ROMl 3 1 

GSL ><>*-:7x-XfflH 1 7 H D D 1 0 7<DRt>*> 
7i-Xl 1 5*«***SjW*ff*?**, *«Wtt 

m&v^y Fjaa^ttBB^usi^T, v K»a» 

1 0 9^r{l^TV^^S^»\ 

[0 0 9 8] Sfc. CD-ROM 1 3 1 (*I5§I§S<*£>- 

dvd-rom, ^€-y*-hyy^9(aoiea»#*r 

50 feotW^o %<Dm&\Ctes CD-R0MK7^7l 
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"So 

[0 0 9 9] S&fc* U±tt*«W*3>ea-^-^ 
BB7HB& if ©*fflO«lO*fc: <£ ^ T fe Uttf * C 

[0 10 0] «±, *«W**«e0JB»k:B^>Tfl«: 
[oioi] *»B8*ltaH-r*fe«)O^Dy7A 

a c d - r o MUcotegygfttc £ 9 ««<*n*jg®fc:ii 

Stc^O, BfiBttl 4 l*^LTtta*nfc*^ h7 
1 5 l±<0«O«Hlllfl!)^^Ufc±E^ajf^i*^ 

4 i*^LTigaifcjci:TKi*^*y 1 0 sfcteiwi/r 

[0 10 2] Bt^flJ] 0 1 5tC N *fSW*flEfflb*^ 

jaoftT*iiiiLfci&oi»o-«*«i«sf. ma 

0 1 6[c, 0^g®S (LSHB) #2 0£B*tl 

ftWfi«if-7/i/*«ffl bflo*»^(07;i/=f y xa 
ffl*nT^*w*«Bx-://i'*B 1 7{c^-r 0 cct 

ttLtl/MlO. 3 125{CWIT1PM0. 75, L 
#vMi0fc»LT»PW«0. 6 0fc-S»lcH3£Sti 
n^o Bl 6140 1 5fcg*!K HB+SfefflWXMS© 

[0 10 3] #»W07;WJXA*«OT-r*c4:teJ: 
0. -fe;l/7-^B©BB*BftCi:^T**o *HgjT* 
Civ 7U-ix«^!y7r'\OB*i&*©B»cB8«*ISIft 



(14) ^3 2 3 1 0 2 9f 

BM>7Jl/=fyXi*-CBl 6©*9ftB«*&SLfc9'r 

«a«»OBB*flFfiW*k:tt**ft«[^fr*o * 

fflo^n*i»Blc*BO*Bte:*tf*-b;V7^yBOBB 

10 T#£o 

[0 10 4] 

3>ea-«#*!*BlDBlBaEB»#K:*ntf, 

o ST&nfc^WftWfitc <fc t> t 4> y =f> 

[0®<ofB#£IftBJi] 

[0 1] *58K^«S^n^A«:||?T-rs=i>t!i- 
[02] BHC*»*^57-f y*^jBBBO-«*iR 

[03] nffiv&mitDfltmyvvtmr'&Zo 

[0 4] B«Klf-^0-«t«t«7**o 

[05] *mi(D±t*(Dmm*7i&7u-7*-hv& 

[0 6] UttO^B 1 <DiLW*Tfrtm9BM<Dyu--3- 

[07] *U=ry^'r;V07 9 -*«Jfi*iR'r«5SBT* 

(b) iiBBBBBOHft^yrfvOx-irBJB** 
U (c) ttS^-r-^ • f-^f-?iifi*SL 

[08] 07 (b) icm^aa«s»»©=ft?e#y 

[0 9] 0^affiffl-r-7^©-W«r^aT*^o 

[010] *mn<D7fr3vX2*fc£*)E.nB$v3> 
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